Background
Tuberculosis (TB) was declared a global public health emergency in 1993. 1 It is the second leading cause of death from infectious diseases worldwide and accounts for ∼7-8 million cases and 1.3 to 1.6 million deaths per year. Children account for a significant proportion of the global burden of TB. The World Health Organization (WHO) estimates that children under 15 years of age accounted for 11% of all the TB cases that occurred globally in 2005. 2 Childhood TB accounts for about 20%-40% of cases in high-burden countries, 3 with the majority of children aged #15 years reported to have smear-negative TB in 2007 in Africa and South East Asia. 4 The risk of developing active TB is also higher in children, with about 40%-50% of infants and 15% of older children developing TB within 2 years of infection. 5 Household contact with a sputum-positive adult has been found to increase the risk of TB infection and clinical disease in children. 6, 7 Altet et al, 8 found an association between passive Dovepress Dovepress 122 nyasulu et al smoking in children and development of active pulmonary disease following infection. Sinfield et al 7 found a TB infection rate of 45% among childhood contacts for children who are 5 years old or younger in Malawi. 7 A local study among all new TB patients in a rural district hospital also found a co-infection rate of 77%. 9 People who are infected with HIV are 20 to 27 times more likely to develop TB disease in their lifetime than those who are not HIV-positive. 10 The primary school curriculum also aims to address key health and development health problems facing the country. In the current syllabus which has been in use since 2007, TB is only mentioned in a sentence at the end of a chapter in the subject of agriculture in Standard 7, as one of the diseases that can affect farm animals. The absence of TB in the primary school curriculum as a health problem that affects people in Malawi is a major gap in a country where both TB incidence and TB/HIV co-infection rates are high. 1, 11 Previous studies have shown low levels of awareness of TB risks as well as TB treatment. 12, 13 This shows that there is a lack of sufficient data on knowledge of TB globally, more specifically among school children, and in Malawi such data are sparse. Bond et al, 14 in 2010 found wide-ranging knowledge about TB in Zambia, with younger children being less sure about diagnosis, duration of TB treatment, and the link between TB and HIV. A study by Naidoo and Taylor, identified an association between learners' knowledge of TB symptoms (such as cough lasting longer than 3 weeks, night sweats, coughing out blood) and transmission with increased likelihood of intent of encouraging family members to seek and adhere to TB treatment. 15 Studies conducted in some African countries reveal perceived non-biomedical causes of TB that are rooted in cultural beliefs. Spirits, bewitchment, careless sexual behavior, "God's will", bad luck, and stagnant water have, for example, been reported by some studies in Malawi, Ethiopia, and Botswana. [16] [17] [18] Such beliefs may influence TB care-seeking behavior. For example, a study about TB patients in Botswana found that 34% sought care from traditional or faith healers before initiation of TB treatment at a health facility, while in Malawi 32% had visited a traditional healer before the diagnosis of TB was made. 18, 19 A study in Malawi reveals cultural explanations of factors that can hinder cure from TB. 20 Traditional healers also claim to be able to cure TB. 21 Such deficiencies in knowledge and the wrong perceptions about the cause and cure of TB can have a negative impact on care-seeking and treatment adherence. As such the content of the primary school curriculum aims to equip pupils with the necessary knowledge, skills, and attitudes to understand how to prevent and control diseases prevalent in Malawi. There seems, however, to be a major gap in the TB content in the primary school curriculum, and there is no documentation on the knowledge and perceptions about TB among children in Malawi.
Therefore, the objectives of this study were to assess the level of knowledge and perceptions of school children aged 10-14 years about TB, as well as to determine the socioeconomic factors associated with knowledge and perception of TB in the four primary schools in the catchment area of Chiefs' Makwangwala and Ganya in Ntcheu District in April 2012.
Methodology study design
This was an analytical cross-sectional study. This design was the most appropriate choice as the study intended to measure the levels of knowledge and perceptions about TB among primary school children, as well as determine associations between variables.
study population
The study population comprised learners (boys and girls) attending Standard 5-8 (senior primary school) who were aged between 10 and 14 years.
study setting
The study took place in Traditional Authority (TA) areas of Makwangwala and Ganya in Ntcheu District (Figure 1 ). This district was selected on the basis of high prevalence of TB. Ntcheu is a rural district with an estimated population of 499,936 people, of whom 64,207 are aged between 10 and 14 years. 22 sampling procedure Of the nine TAs in the district, Makwangwala and Ganya and corresponding primary schools where the study took place were selected using simple random sampling strategy. The sampling frame comprised all primary schools under the TAs Makwangwala and Ganya. The schools were identified using the 2008 National Statistics Enumeration Areas. The schools under each TA were arranged in alphabetical order and assigned numbers, then two schools in each TA were randomly selected and all pupils at each of the four selected schools were interviewed by the research assistants. Based on the sample number, 28-29 pupils (seven to eight per class) who attended classes on the day of data collection were randomly selected and interviewed at each of the four schools that participated in the study. Learners in junior primary school (below Standard 5) and those in Standards 5 to 8, but outside the age bracket of 10-14 years, were not included in the study.
sample size
Based on the estimated population of 64,207, regardless of sex and using the formula for sample size calculation for prevalence surveys, 23 the sample size (n) was calculated as follows:
The following assumptions were made in the calculation of the sample: a) the highest level of knowledge of TB among the learners was 60%. The 60% estimate was based on the 2010 Malawi Demographic and Health Survey finding that 67.7% of individuals aged 15-19 years knew that TB can be cured. 24 Since the population in the study was younger, it was assumed that the learners would be less knowledgeable than those in the age group 15-19 in the general population; b) the lowest level of knowledge of TB among the pupils (p) was 50%; c) margin of error (m) of 10%; d) non-response rate (r) due to lack of interest in the study or other factor was 20%; and e) t = confidence level at 95% (standard value of 1.96). Factoring these parameters into the aforementioned formula, a minimum sample size of 96 pupils was obtained and taking into account a 20% non-response rate, the total number of pupils included in the study was therefore 115.
Data collection
Data were collected from April 16-17, 2012 by trained research assistants who interviewed the learners using a closed-ended questionnaire which was translated into the local language. Assessment of knowledge was focused on the cause, mode of transmission, symptoms, risk factors, where to get help if sick with TB, ways of preventing TB, and curability of TB. Knowledge was assessed on nine symptoms: cough with sputum longer than 2 weeks; coughing out blood; fever with night sweats; general weakness; weight loss; loss of appetite; chest pain; shortness of breath; and enlarged neck glands. Assessment of perceptions focused on perceived susceptibility to TB, perceived benefits and perceived barriers affecting disclosure of TB. Assessment of knowledge and perceptions were based on dichotomous responses of either (yes/no) to presence or absence of each individual attribute. Independent factors obtained included demographic characteristics: age, sex, religion, and tribe; and socio-economic characteristics: name of school, class of pupil (ie, Standard 5, 6, 7, 8) , and guardian's occupation. Parental consent and learners' assent were obtained for each participant.
Data processing and analysis
The data were entered into Epi Info version 3.5.3 database. During data collection, the filled questionnaires were checked for completeness, legibility, and missing values that could be corrected. Descriptive statistics were used primarily to summarize and describe data. Analytical statistics were used to assess the association between dependent and independent variables. Pearson chi-square test was used to determine this association and P,0.05 was considered significant.
Validity and reliability
In this study, the questionnaire was translated into Chichewa, a locally spoken language which is also taught in schools. A different person back-translated the study tool to English to ensure the same concepts were retained. Training of data collectors of the questionnaire was done by TB and information and communication experts. The tool was pilot tested at Kadamsana Primary School within TA Makwangwala among learners who were similar to the intended participants from the sampled schools prior to data collection. The pilot test was done on April 11, 2012. Lessons learnt in the pretest were used to modify the questionnaire accordingly.
ethical considerations
The study was approved by the National Health Sciences Research Committee, Ministry of Health, Lilongwe, Malawi. Each participant provided written consent prior to commencing the study.
Results

Distribution of characteristics of the study population
A total of 116 learners from four primary schools participated in the study. Of these, three learners were excluded from the analysis due to their ages being out of standard range acceptable for primary school attendance. Therefore, 113 learners were included in the analysis, mean age of 12.8 years, standard deviation 1.1. The enrollment in Standards 5 to 8 in the four schools showed that 54.9% (n=62) of learners were girls, reflecting that sex was not taken into account in the sampling methodology (Table 1 ). There were more boys than girls ( 
exposure to TB information
Ninety-nine percent of the learners (n=112) had heard about TB, and 50% (n=56) of the learners indicated that they had never known anyone suffering from TB. The three main sources of TB information for the learners were learning at school (49%, n=55), health workers (23%, n=26), and radio (16%, n=18). Other sources were relatives (8%, n=9), friends (1.8%, n=2), and others (1.8%, n=2) ( Table 1) .
Knowledge on cause, spread, and cure of TB
Eighty-eight percent of the learners said TB is caused by a germ. Other relatively and commonly mentioned causes were bad luck, spirits, and heredity ( Figure 2 ). Seventy-one percent of the learners (n=80) indicated that TB is a communicable disease. Eighty-one percent (n=92) said TB is spread by droplets through coughing and sneezing. Variations in knowledge that TB is a communicable disease were noted among the schools. About 22% of all the learners who knew this information were from Nsiyaludzu Primary School. Ninety-seven percent of the learners (n=109) stated that TB is curable, and 95% (n=110) said that effective drugs against TB are available and that TB treatment is supposed to be taken for 6 to 8 months.
Knowledge of factors influencing the spread of TB
Fifty-two percent (n=59) of the learners and 69% (n=78) respectively felt that contact with a person suffering from TB and overcrowded conditions favor the spread of TB.
Knowledge of preventive measures against TB
Ninety-two percent of the pupils (n=103) stated that taking prophylactic drugs is a preventive measure against TB. Eighty percent (n=90) indicated that vaccination with Bacille de Calmette et Guérin (BCG) (80%, n=90) is a preventive measure. However, only 64% said that isolation of a patient is a preventive measure (Figure 3 ). Similar to "avoiding contact", it was noted that "isolation" needs to be properly explained as a preventive measure because of the possible confusion with discrimination.
Knowledge of symptoms of TB
Knowledge of symptoms of TB varied among the learners (Figure 4 ). Most learners (.86%) knew that coughing out blood, cough with sputum, and shortness of breath are symptoms of TB, while fewer (40%) knew that enlarged neck glands is a symptom of TB. This symptom is probably not often mentioned during educational sessions.
Perceptions regarding TB
Ninety-six percent (n=109) stated that anyone can get TB, whereas 3.5% (n=4) mentioned that only people with HIV can get TB. More learners 65%, (n=73) felt that people in their communities generally feel negative about a person suffering from TB, while 48% (n=54) indicated that love and care would be shown to those infected with TB. Fortytwo percent (n=48) felt that most people in their communities avoid people suffering from TB. This could imply that stigma is an issue in the community, while 93% (n=105) of the learners reported that they would talk about their illness with their mother, father or health worker if they knew or suspected that they had TB. Only 1% (n=1) of the learners reported that they would talk to their teachers about their illness ( Figure 5 ).
socio-economic factors associated with knowledge and perceptions
There was a significant difference between learners' knowledge of TB and guardians' occupation (χ 2 Table 2 ).
Discussion
Our purpose in this study was to assess the knowledge and attitudes regarding TB among primary school learners in Ntcheu District, Malawi. Based on a sample of 113 learners in Standards 5 to 8, recruited from four schools in two TAs, we found that the knowledge of learners regarding TB was generally high. This means that learners have access to TB information. It is not surprising that almost all the learners had heard about TB because of the numerous channels that are used to convey information about TB. In this study, however, we found that there are gaps regarding knowledge on specific aspects related to symptoms, cause, cure, as well as attitudes towards the disease. We also found that not all learners knew that fever with night sweats and enlargement of neck glands are symptoms of TB. Knowledge gaps regarding 
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Knowledge and perceptions about TB in Malawi the real cause of the disease, whereby some learners indicated that one can get the disease through spirits, from parents (heredity), and bad luck were also identified. Knowledge on how long anti-TB treatment should be taken was also low. Furthermore, the findings suggest that TB is stigmatizing, which may result in poor uptake of care and support.
Knowledge on cause of TB
Knowledge on the cause of TB varied despite the fact that almost all the learners had heard about the disease. Even though the majority of the learners indicated that TB is caused by germs, others said that TB is a sign of bad luck or inherited from parents or caused by spirits. This variation in the knowledge on causes of TB could be due to the prevailing beliefs about TB in the communities where the learners live. In a study by Banerjee et al, in the same district of Ntcheu similar results among adults were reported. 16 This situation shows that this is a common problem among both children and adults in Ntcheu. Any interventions to address this problem will require targeting both adults and children.
Knowledge on spread of TB
Knowledge on how TB spreads was high among the learners, with the majority of them indicating that it is communicable and spreads through droplets when a patient coughs or sneezes. This finding could be an indication that the information which the learners received included how the disease is spread. Knowledge on how the disease is spread can help the learners take the necessary precautions to protect themselves from getting it. The learners were also aware that overcrowding influences the spread of the disease. Knowledge on the dynamics of TB transmission, however, varied among the schools. Nsiyaludzu Primary School had the least proportion of learners amongst the schools who knew that TB is communicable. This may imply that some schools are less privileged with reference to access to information regarding TB. Children who attend such schools may be put at a disadvantage of not getting the required information about TB. It is important to ensure consistency in the content of TB information in schools, radio messages, as well as during health talks in health facilities and communities.
Knowledge regarding symptoms of TB
We found that knowledge regarding symptoms of TB was high, such as cough with sputum for more than 14 days; coughing out blood; and shortness of breath. Knowledge was, however, low regarding enlargement of neck glands and fever with night sweats. The low level of knowledge regarding fever and night sweats appears surprising, especially taking into consideration that almost all the learners had heard about TB. This situation may mean that it is difficult for the learners to relate fever with night sweats with TB because of other conditions that may be present with this symptom, for example, malaria.
Knowledge on cure of TB
Consistent with knowledge on how TB is caused and spread, the majority of the learners indicated that TB is curable. Variations were however, observed in knowledge regarding the required duration of anti-TB treatment, with only 32% of the learners knowing the correct duration. Knowledge of TB treatment duration among children would help them understand the severity of the disease and the public health benefits of early diagnosis and treatment adherence. A study by Nyirenda et al among adult TB patients admitted in nonprivate hospitals in Malawi also found that less than 50% knew the correct duration of anti-TB treatment. 25 In another study by Harries et al it was reported that only 45% of children with TB completed treatment. 26 This finding, therefore, reveals a major gap in knowledge on TB treatment, not only among children but also among adults. This situation implies that the information shared on TB is insufficient especially with reference to the prescribed duration of TB treatment. None of the socio-economic factors was associated with lack of knowledge that TB can cause death. Notes: n = total number of children who participated in the study; % = percentage of n; "Yes"/"no" columns represent presence or absence of each individual attribute.
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Knowledge of preventive measures against TB
Knowledge about prevention of TB was generally high with regard to measures such as vaccination with BCG, avoiding contact, and taking prophylactic drugs. Knowledge was nonetheless low with regard to isolation of a TB patient. During the study, however, it was noted that "avoiding contact" and "isolation" was possibly confused with discrimination in the local language. The confusion regarding these terms may have contributed to the result. These terms therefore need to be properly explained to learners to convey the accurate meanings. In this study, none of the socio-economic factors were associated with knowledge of preventive measures. The high proportion of learners who were able to indicate the preventive measures against the spread of TB may be an indication that they are well informed about TB prevention. In a study by Salaniponi et al, 27 the authors found that TB prevalence was lower among children with a BCG vaccination scar. Most learners said that anyone can get TB, while 3% said that only people with HIV can get the disease. This finding shows that the information about TB which the learners received contained aspects concerning their risk of getting the disease.
The small proportion of learners who said that only people with HIV can get TB contrasts the finding by Bond et al 14 among pupils in Zambia that found that learners were less sure about the link between TB and HIV. From a different perspective, however, one could view the low number of learners who indicated that only people with HIV can get TB as a reflection of lack of knowledge of the association between TB and HIV.
Perception regarding TB
We also found that TB is highly stigmatizing. This was evident from the finding that 65% of the learners perceived that people in their community feel negative about a person suffering from TB. This situation is worrisome because stigma can cause TB patients to seek treatment and care from inappropriate providers.
The study also found that the learners would talk to their parents or health workers about their condition if they suspected they had TB. Only 1% of the learners, however, said they would talk to their teacher. Hesam et al 28 found that most students could talk to health staff about their disease if they knew or suspected that they had TB, while 42% said they would talk to their parents, and 6.2% indicated that they would not talk to anyone about it. Bond et al, 14 in Zambia, found that children were not very comfortable talking about TB with adults in their respective homes. This finding suggests that learners are generally not free to talk to their teachers about their health-related matters. Learners ought to regard teachers as their confidants on health issues. To address this problem, there has to be a deliberate effort to include improving the teacher-learner relationship on health matters.
Despite that, all learners indicated that one should seek care for TB at a health facility. Moreover, 97% said the disease is curable, whereas 31% of the learners indicated that they would consult a health worker if they suspected they had TB. This may mean that they are dependent on their guardians concerning care-seeking behaviors. This agrees with the study by Nyirenda et al, 25 which reported low attendance at a child TB contact clinic.
socio-economic factors associated with knowledge and perceptions
There was a significant difference between learners' knowledge of TB and guardians' occupation. This may imply that more people who were farmers and those with formal employment discuss health-related matters with their children at home. Even though one third of learners in Standards 5 and 6 were less knowledgeable about TB compared to those in Standard 8, this was not statistically significant. Learners' knowledge may therefore be the same across all the four classes. Learners' perception of TB was not associated with any of the socio-economic factors tested, showing that none of the socio-economic factors investigated influence learners' perception of TB. 29 
limitations
The study tool was translated into the local language. Interpretation of some of the questions, eg, "isolation of patient", "TB is a communicable disease", and "avoiding contact with a person suffering from TB", may have varied due to the absence of exact words in "Chichewa", the local language spoken in the area. In addition, this study was conducted in only four schools in one district in Malawi, so its generalizability beyond this district in Malawi may be limited. Lack of association between knowledge and class shows that information, education, and communication have an important role regarding learners' knowledge of TB. Therefore, social mobilization needs to filter through to the primary school children so as to improve TB awareness and enhance TB control efforts.
Conclusions and recommendations
